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(54) METHOD FOR KNITTING FOOTWEAR

(67)  Itis an objective of the present invention to pro-
vide a method for knitting a novel knitted fabric in which
a stitch direction on an instep side is orthogonal to a stitch
direction on a sole side using a flat knitting machine.

In a sole section (4), a pickup stitch (8) in which a
cover section (3) continues to a left side and a right side
of the sole section (4) is formed while moving a stitch row
of a BB, which becomes a part of a toe section (2), toward
one side (right) in a knitting width direction. In the cover

Fig.2
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section (3), a three-dimensional cover section (3) is
formed by carrying out a narrowing knitting while forming
a new stitch following a stitch row of an FB of the toe
section (2), a stitch row of an BB of the toe section (2) in
which the pickup stitch (8) is formed on a left side (12)
and a right side (13) of the sole section (4) while being
moved toward the right, and a stitch row of the pickup
stitch (8).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a method for
knitting a footwear.

BACKGROUND ART

[0002] A footwear such as shoes and socks has been
conventionally knitted with a flat knitting machine includ-
ing front and back needle beds. For example, in patent
document 1, the respective knitted fabrics knitted with
knitting needles of the front and back needle beds are
coupled atboth ends, and a sockis formed as a seamless
tubular knitted fabric. Such sock has a stitch row circling
in a course direction continuing in a wale direction, where
a first tubular portion and a second tubular portion ob-
tained by the tubular knitting are formed as portions that
cover the toe region and the ankle region. The stitch di-
rection is the direction from the toe toward the foot in-
serting opening or the opposite direction. Between the
tubular portions is a heel portion that is formed through
a C-shaped knitting of alternately inverting the direction
of feeding the yarn between the front needle bed and the
back needle bed.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0003] [Patent Document 1] International Patent Pub-
lication No. 08/078623 pamphlet

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] The sock has been shown in patent document
1, but is basically a tubular knitted fabric circling knitted
between the toe and the foot inserting opening, where
the direction of the stitches is one direction. As opposed
to such tubular knitting, a new knitted fabric in which the
stitch direction of a cover section on the instep side is
orthogonal to the stitch direction of the sole is desired to
change the direction of patterns parallel to the sole or the
stretching direction of the knitted fabric.

[0005] Itis an objective of the present invention to pro-
vide a method for knitting a novel knitted fabric in which
a stitch direction of a cover section on an instep side is
orthogonal to a stitch direction of a sole using a flat knitting
machine.

MEANS FOR SOLVING THE PROBLEMS
[0006] Inamethod for knitting a footwear with an upper

section in which a toe section, a cover section on an
instep side, and a sole section on a sole side are inte-
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grated using a flat knitting machine including at least a
frontand back needle bed and in which stitches are trans-
ferrable between the front and back needle beds, the
method including: process 1 of knitting the toe section
using the front and back needle beds; process 2 of knit-
ting the sole section by repeating knitting of a new stitch
row following a stitch row of one needle bed holding some
stitches of the toe section, moving of the new stitch row
to one side in a knitting width direction and forming of a
pickup stitch, to become a left side and a right side of the
sole section, on a knitting needle, which became an emp-
ty needle by the movement, and an empty needle facing
an end in the moving direction of the moved new stitch
row; process 3 of transferring some stitches configuring
the sole section to the opposing needle bed; and process
4 of knitting the cover section by repeating knitting of a
new stitch row to a tubular form or a C-shaped form to-
ward a wale direction with respect to the stitches config-
uring an outer peripheral edge of the sole section.
[0007] The knitting of the cover section in process 4
includes carrying out a narrowing knitting with respect to
the stitch at an end of the respective stitch row held on
the front and back needle beds, and providing an incli-
nation of the cover section from the toe section to the
foot inserting opening.

[0008] In the knitting of the vicinity of a terminating end
of the sole sectionin process 2, the reduction of the stitch-
es at the end of the left side and the right side of the sole
section is repeatedly carried out when knitting a new
stitch row.

[0009] The knitting of the upper section includes knit-
ting with a knitting yarn containing a non-thermal adhe-
sive yarn and a thermal adhesive yarn, and a part of at
least the cover section is knitted using only the non-ther-
mal adhesive yarn.

EFFECTS OF THE INVENTION

[0010] According to present invention, the footwear in
which the stitch direction of the cover section on the in-
step side is orthogonal to the stitch direction of the sole
can be knitted.

[0011] Furthermore, according to the present inven-
tion, the narrowing knitting is carried out with respect to
the stitches at the end of the respective stitch rows held
on the front and back needle beds so that the inclination
of the cover section from the toe section to the foot in-
serting opening can be easily provided, whereby a foot-
wear that fits the foot can be obtained.

[0012] Moreover, according to the present invention,
a heel portion that fits can be formed by shaping the sole
section through the narrowing knitting in the vicinity of
the terminating end of the sole section.

[0013] According to the present invention, when form-
ing a robust upper section with the knitting yarn contain-
ing the non-thermal adhesive yarn and the thermal ad-
hesive yarn, a region of one part of the cover section
knitted using only the non-thermal adhesive yarn does
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not become firm and such area can be easily bent.
BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is an image of a footwear 10 according to an
example of the present invention.

Fig. 2 is a schematic view of knitting of the footwear
10 according to the example of the presentinvention.
Fig. 3 is a knitting process diagram showing a first
half in a knitting procedure of the footwear 10 ac-
cording to the example of the present invention.
Fig. 4 is aknitting process diagram showing a second
half in the knitting procedure of the footwear 10 ac-
cording to the example of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0015] Hereinafter, a method for knitting a footwear 10
serving as one example of the present invention will be
described using an image of the footwear 10 in Fig. 1, a
schematic view of knitting of Fig. 2, and knitting process
diagrams of Figs. 3 and 4. A flat knitting machine to use
is a two-bed flat knitting machine including a front and
back needle bed, where knitting is carried out in a half-
gauge state using every other knitting needles. For the
sake of convenience of explanation, the number of knit-
ting needles in the knitting process diagrams is less than
the footwear 10 of Fig. 1. In Figs. 3 and 4, the numbers
on the left side in the figure indicate a knitting step (S),
and the arrow in the up and down direction and the bent
arrow in the figure indicate the transfer direction. FB in-
dicates a front needle bed, and BB indicates a back nee-
dle bed. The upper case letters V' to EE indicate the
knitting needles of the FB, and the lower case letters v’
to ee indicate the knitting needles of the BB. A black circle
mark indicates a stitch formed in the knitting step, a circle
mark indicates a stitch held on the knitting needle, a dou-
ble circle mark indicates the double stitches held on the
knitting needle, and a V mark indicates a pickup stitch.

Example

[0016] Fig. 1is an image showing the footwear 10 ac-
cording to an example of the present invention. In the
footwear 10, a toe section 2 including two finger tubular
portions 6, 7 is formed to a tabi-sock shape, and the stitch
direction of a cover section 3 is orthogonal to a sole sec-
tion 4. Furthermore, the color of the knitting yarns for the
cover section 3 and the sole section 4 is also different.
When knitting the cover section 3, a narrowing knitting
is carried out with respect to the stitches at the respective
knitted fabric ends held on the front and back needle
beds on the instep side, and a center line 9 of the cover
section 3 is formed from a front portion of a foot inserting
opening 5 toward a finger base.

[0017] Fig. 2 is a schematic view of the knitting of the
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footwear 10. The knitting progression of each region of
the toe section 2, the sole section 4, and the cover section
3 to be knitted is shown with (A) to (C). Each region of
the toe section 2, the sole section 4, and the cover section
3 is sequentially knitted and joined to form an integrated
upper section 1. In the figure, the knitting direction (wale
direction) of each region is indicated with an arrow. In
(A), the toe section 2 configuring a finger tubular portion
6 for the big toe and a finger tubular portion 7 for toes
other than the big toe has a thick tabi-sock shape, but
may be rounded at the tip or may have five finger tubular
portions.

[0018] Fig. 2(B) is a view showing addition of the sole
section 4 with respect to Fig. 2(A). A starting end stitch
row 16f of the FB that becomes a part of the toe section
2 shown in Fig. 3, to be described later, is held as is on
the knitting needles of the FB, and a starting end stitch
row 16b of the BB is moved to one side (right side) in the
knitting direction while the knitting of the sole section 4
is carried out and the left side 12 and the right side 13 to
which the cover section 3 continues are formed up to a
terminating end stitch row 17. Fig. 2(C) is a view showing
addition of the cover section 3 with respect to Fig. 2(B).
The narrowing knitting is carried out to match the shape
of the heel in the vicinity of the heel portion 11 while form-
ing new stitches following the starting end stitch row 16f
of the FB of the toe section 2, the terminating end stitch
row 17 held on the knitting needles of the BB moved to
the right side, and the stitch rows indicated as the left
side 12 and the right side 13, thus forming a three-dimen-
sional cover section 3. In this case, the narrowing knitting
is carried out to incline the instep side with respect to the
stitches at the knitted fabric end on the instep side, so
that the center line 9 is formed by the double stitches of
the narrowing knitting from the front portion of the foot
inserting opening 5 toward the toe section 2.

[0019] Fig. 3 is a knitting diagram showing a first half
of the knitting procedure of the footwear 10. In S1, a set-
up of the finger tubular portion 6 for the big toe and the
finger tubular portion 7 for the toes other than the big toe
to become the toe section 2 is knitted. The yarn is fed
from different yarn feeders to the knitting needles A, b,
C, d and the knitting needles E, f, G, h, |, j, K, 1 of the
front needle bed FB and the back needle bed BB (here-
inafter indicated as FB, BB) to form pickup stitches, and
a set-up 14 of the finger tubular portion 6 for the big toe
and a set-up 15 of the finger tubular portion 7 for toes
other than the big toe are provided. The FB side is the
stitches on the instep side and the BB side is the stitches
on the sole side.

[0020] In S2, the tubular knitting is carried out on each
set-up 14, 15 of the finger tubular portion 6 and the finger
tubular portion 7 set up in S1, respectively, and the length
of the finger tubular portion is adjusted by the number of
circling knitting. The finger tubular portion 6 for the big
toe knits a new stitch following the stitches held on the
knitting needles C, A of the FB and the knitting needles
b, d of the BB. The finger tubular portion 7 for the toes
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other than the big toe knits a new stitch following the
stitches held on the knitting needles K, |, G, E of the FB
and the knitting needles f, h, j, 1 of the BB. In the present
example, two finger tubular portions are simultaneously
knitted using different yarn feeders, but the finger tubular
portion 6 may be formed first with one yarn feeder, and
then the finger tubular portion 7 may be formed with the
same yarn feeder.

[0021] In S3, a knitting of connecting the finger tubular
portion 6 and the finger tubular portion 7 is carried out.
A new stitch following the stitches held on the knitting
needles K, I, G, E, C, A of the FB and the knitting needles
b, d, f, h, j, 1 of the BB is knitted. The adjacent stitches
of the two finger tubular portions may be overlapped, or
the tuck knitting may be carried out across the boundary
of the two finger tubular portions so that holes are pre-
vented from forming at the finger base portion. Further-
more, the stitches held on the knitting needles b, d, f, h,
j, 1 of the BB become the starting end stitch row 16b to
become the starting end of the sole section 4. The toe
section 2 of the portion indicated with (A) of Fig. 2 can
be knitted with the knitting of S1 to S3.

[0022] In S4, the stitches held on the knitting needles
b, d, f, h, j, 1 of the BB to become the stitch row of one
part of the toe section 2, that is, the stitches of the starting
end stitch row 16b to become the starting end of the sole
section 4 are moved to the knitting needles d, f, h, j, I, n
of the BB through the empty needle of the FB. After such
movement, the pickup stitch 8 is knitted on the knitting
needle b of the BB, which became the empty needle, and
the knitting needle M of the FB facing the knitting needle
n, and a new stitch is knitted continuing to the stitches
held on the knitting needles d, f, h, j, |, n of the BB. The
pickup stitch 8 formed on the knitting needle b becomes
the first stitch forming the right side 13 of the sole section
4 and the pickup stitch 8 formed on the knitting needle
M becomes the first stitch 12 forming the left side of the
sole section 4.

[0023] S5 shows a state in which the knitting similar to
S4 is repeated another five times, and the desired length
of the sole section 4 is obtained while moving the sole
section 4 toward the right side. A new stitch row 16b’
knitted continuing to the starting end stitch row 16b of
the BB to become the starting end of the sole section 4
is moved with the same number of stitches up to the
vicinity of the terminating end of the sole section 4 without
increasing nor decreasing the number of stitches. In S6,
following the new stitch row 16b’ knitted continuing to the
starting end stitch row 16b of the BB in which a new stitch
of the same number is formed while being moved toward
therightside to S3 to S5, the two stitches (knitting needles
p, z) at both ends are miss knitted to match the shape of
the heel thus reducing the stitches to knit. When forming
the heel portion 11, the knitting for shaping the area to
become the vicinity of the terminating end of the sole
section 4 is carried out. The pickup stitch 8 is knitted on
the new stitch row 16b’ following the stitches held on the
knitting needles r, t, v, x, and the knitting needle n of the
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BB and the knitting needle Y of the FB.

[0024] InS7anew stitchis knitted following the stitches
configuring the outer peripheral edge of the sole section
4 including the pickup stitches 8 to become the left side
12 and the right side 13 of the sole section 4. A new stitch
following the stitches held on every other knitting needles
from the knitting needle Y toward the knitting needle A
ofthe FB is knitted, and a new stitch following the stitches
held on every other knitting needles from the knitting nee-
dle b toward the knitting needle z of the BB is knitted.
According to the knitting of S4 to S7, the sole section 4
added to (B) of Fig. 2 can be knitted. A new stitch row
16f knitted continuing the starting end stitch row 16f of
the FB serving as the instep side is held on the knitting
needles A, C, E, G, |, K of the FB, the new stitch row 16b’
serving as the heel portion 11 side is held on the knitting
needles p, r, 1, v, X, z of the BB, the stitch row of the right
side 13 of the sole section 4 is held on the knitting needles
b, d, f, h, j, 1 of the BB, and the stitch row of the left side
12 of the sole section 4 is held on the knitting needles M,
0,Q, S, U, W,Y of the FB.

[0025] Fig. 4 is a knitting view showing a second half
of the knitting procedure of the footwear 10. In S8, the
knitting of rotating the tubular knitted fabric of S7 in the
clockwise direction is shown. That is, the stitch row 16f’
on the instep side and the stitch row of the left side 12 of
the sole section 4 are held on the FB, the stitch row 16b’
on the heel portion 11 side and the stitch row of the right
side 13 of the sole section 4 are held on the BB, and the
instep side is facing the front (FB side), but the transfer
of the knitted fabric in the clockwise direction is repeated
at both left and right ends of the tubular knitted fabric to
move the stitch row 16f on the sole side to be located
on the left side in the longitudinal direction of the front
and back needle beds. The BB is racked by one needle
toward the right, the stitch held on the knitting needle A
of the FB is transferred to the knitting needle z’, and the
stitch held on the knitting needle z of the BB is transferred
to the knitting needle AA. Similar knitting is carried out
two times, so that the stitch row 16f on the instep side
is located on the left side in the longitudinal direction of
the needle bed, and the stitch row on the instep side is
equally arranged by three stitches on the FB and the BB.
In this case, the stitch row 16b’ on the heel portion 11
side of the BB is also equally arranged by three stitches
on the FB and the BB. That is, the position of the center
line 9 of the cover section 3 is moved from between the
knitting needle E and the knitting needle G of the FB to
between the FB and the BB.

[0026] In S9, the knitting of matching to the shape of
the foot is carried out through the narrowing knitting from
the state in which the stitch row 16f on the instep side
and the stitch row 16b’ on the heel portion 11 side are
equally arranged on the FB and the BB by the rotation
of S8. In the state the front and back knitted fabrics are
rotated in the clockwise direction from S7, the narrowing
knitting is carried out on the stitches at the end of the
respective stitch row held on the front and back needle
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beds to form an inclination on the instep side at the left-
ward side in the longitudinal direction of the needle bed.
As a result, the center line 9 is formed by the double
stitches of the narrowing knitting. The shape along the
heel portion 11 is formed with the narrowing knitting on
the rightward side of the needle bed. The footwear 10
that fits the foot is obtained by such knitting. On the instep
side, the stitch held on the knitting needle v’ of the BB is
moved to the knitting needle x’, and the stitch held on the
knitting needle G of the FB is moved to the knitting needle
| to form the double stitches. On the heel portion 11 side,
the stitch held on the knitting needle t of the BB is moved
to the knitting needle r, and the stitch held on the knitting
needle EE of the FB is moved to the knitting needle CC
to form the double stitches.

[0027] In S10, the knitting is carried out in the wale
direction toward the foot inserting opening 5 including
also the double stitches formed through the narrowing
knitting of S9. A new stitch is formed with every other
knitting needles from the knitting needle CC toward the
knitting needle | of the FB, and a new stitch is formed
with every other knitting needles from the knitting needle
x’ toward the knitting needle r of the BB. S11 shows a
state in which the knitting similar to S9 and S10 are re-
peated three times is shown. The inclination on the instep
side is arranged on the leftward side of the needle bed,
and the heel portion 11 is formed on the rightward side
of the needle bed. In S12, the tubular knitting is carried
out after carrying out the narrowing knitting up to the de-
sired number of stitches of the aperture of the foot insert-
ing opening 5. The tubular knitting of S12 is repeated,
and the stitches at the terminating end are prevented
from unraveling through the known bind-off stitches. Ac-
cording to the knitting of S8 to S12, the portion added to
(C) of Fig. 2 can be knitted.

[0028] The material (knitting yarn) has not been men-
tioned in the present example, but the knitting yarn and
the knitting method can be changed since each knitting
region can be made independent, as shown in (A) to (C)
of Fig. 2. The knitting process diagram shows the plain
structure, but the sole section 4 may be formed thick
through a double-sided structure using a humidity ab-
sorbing/antibacterial material, and the cover section 3
may be formed with a mesh structure to have satisfactory
aeration. Furthermore, a knitting yarn including a non-
thermal adhesive yarn and a thermal adhesive yarn may
be used for the shoes upper. A firm upper can be formed
through thermal adhesion, but in this case, the position
near the ankle region, for example, which is not to be
thermally adhered is knitted with the thermal adhesive
yarn to carry out circling knitting in which the stitch direc-
tion of the cover section 3 is directed in the foot inserting
opening direction. A shoes that can easily bend along
the movement of the foot thus can be formed.

DESCRIPTION OF REFERENCE NUMERALS

[0029]
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cover section

sole section

foot inserting opening
, 7 finger tubular portion
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Claims

1. A method for knitting a footwear (10) with an upper
section (1) in which a toe section (2), a cover section
(3) on an instep side, and a sole section (4) on a sole
side are integrated using a flat knitting machine in-
cluding at least a front and back needle bed and in
which stitches are transferrable between the front
and back needle beds; the method for knitting the
footwear (10) comprising:

process 1 of knitting the toe section (2) using
the front and back needle beds;

process 2 of knitting the sole section (4) by re-
peating knitting of a new stitch row following a
stitch row of one needle bed holding some stitch-
es of the toe section (2), moving of the new stitch
row to one side in a knitting width direction and
forming of a pickup stitch (8), to become a left
side (12) and aright side (13) of the sole section
(4), on a knitting needle, which became an emp-
ty needle by the movement, and an empty nee-
dle facing an end in the moving direction of the
moved new stitch row;

process 3 of transferring some stitches config-
uring the sole section (4) to the opposing needle
bed; and

process 4 of knitting the cover section (3) by
repeating knitting of a new stitch row to a tubular
form or a C-shaped form toward a wale direction
with respect to the stitches configuring an outer
peripheral edge of the sole section (4).

2. The method for knitting the footwear (10) according
to claim 1, characterized in that the knitting of the
cover section (3) in process 4 includes carrying out
a narrowing knitting with respect to the stitch at an
end of the respective stitch row held on the front and
back needle beds, and providing an inclination (9)
of the cover section (3) from the toe section (2) to
the foot inserting opening (5).

3. The method for knitting the footwear (10) according
to claim 1 or 2, characterized in that in the knitting
of the vicinity of a terminating end of the sole section
(4) in process 2, the reduction of the stitches at the
end of the left side (12) and the right side (13) of the
sole section (4) is repeatedly carried out when knit-
ting a new stitch row.
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The method for knitting the footwear (10) according
to claim 1 or 2, characterized in that the knitting of
the upper section (1) includes knitting with a knitting
yarn containing a non-thermal adhesive yarn and a
thermal adhesive yarn, and a part of atleastthe cover
section (3) is knitted using only the non-thermal ad-
hesive yarn.
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